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$X$ , $\varphi$ $X$ flow .
21 . Conley
21. $X$ $N$ ,
Inv $(N):=\{x\in X|x\cdot \mathbb{R}\subset N\}$
. $S\subset X$ Inv$(S)=S$ , $S$ .
22. $N\subset X$ , $N$ ( $\varphi$ ) .
Inv $(N)\subset$ int $(N)$ .
, $X$ $S$ , $N(\subset X)$
$S=$ Inv$(N)$
, $S$ ( $\varphi$ ) , .
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23. $X$ $S$ . , $S$ Conley
.
$CH_{*}(S)=CH_{*}(S, \varphi);=H_{*}(N, L)$ .
, $(N, L)$ ($N,$ $L\subset X$ , $L\subset N$ ) ,
.
$\overline{N\backslash L}$ $S$ .. $L$ $N$ - , $x\in L,$ $x\cdot[0, t]\subset N$ , $x\cdot[0, t]\subset L$ .. $L$ $N$ . , $x\in N,$ $x\cdot[0, t]\not\subset N$ , $to\in(0, t)$ , $x\cdot[0, t_{0}]\subset N$ ,
$x\cdot t0\in L$ .
$(N, L)$ $S$ index pair .
Coriley , [4] .
, 1 .
24. $S\subset X$ . , $S$ $\{M(p)\}_{p\in P}$
, $S$ Morse .. $M(p)$ .. $x \in S\backslash \bigcup_{p\in P}M(p)$ , $P$ $p,$ $q$ , :
$\omega(x)\subset M(p),$ $\alpha(x)\subset M(q)$ . (1)
. $P$ , : (1) $\Rightarrow p<q$ .






$X$ , A $\mathbb{R}$ , $\{\varphi^{\lambda}\}_{\lambda\in\Lambda}$ $\lambda\in$ A
$X$ flow , $\Phi$ : $\mathbb{R}xX\cross\Lambdaarrow Xx$ A
$\Phi(t, x, \lambda):=(\varphi^{\lambda}(t, x), \lambda)$
, $\{\varphi^{\lambda}\}$ parameterized flow .
$X\cross\Lambda$ $N$ , $N$ $\lambda\in\Lambda$ , $N^{\lambda}:=N\cup(Xx\{\lambda\})$ .
, .
172
31. $N\subset X\cross\Lambda$ , , $[\lambda_{0}, \lambda_{1}](\subset\Lambda)$ c-
:
(CSNI) Inv $(N^{\lambda_{0}})=\emptyset$ .
$(\subset SN2)$ $\varphi^{\lambda_{1}}$ $N(0),$ $N(1)(\subset N^{\lambda_{1}})$ , 2 :. {Inv$(N(0))$ , Inv$(N(1))$ } Inv $(N^{\lambda_{1}})$ Morse .. $CH_{*}(Inv(N(i)), \varphi^{\lambda_{1}})\neq 0,$ $i=0,1$ .
, :. $\mathbb{Z}_{2}$ X .. $g\in \mathbb{Z}_{2},$ $t\in \mathbb{R},$ $x\in X,$ $\lambda\in\Lambda$ , :
$\varphi^{\lambda}(t, gx)=g\circ\varphi^{\lambda}(t, x)$ .
32. $N\subset X\cross\Lambda$ , , $[\lambda_{0}, \lambda_{1}](\subset\Lambda)$ C-
:
$($ CPFI $)$ Inv $(N^{\lambda_{0}})\neq\emptyset$ , $U$ : $\lambda_{0}$ , :
$\forall\lambda\in U$, Inv $(N^{\lambda} )$ $\subset$ Fix $(\mathbb{Z}_{2})$ .
(CPF2) $\varphi^{\lambda_{1}}$ $N(0),$ $N(1),$ $N(2)(\subset N^{\lambda_{1}})$ , .
{Inv$(N(0))$ , Inv$(N(1))$ , Inv$(N(2))$ } Inv $(N^{\lambda_{1}})$ Morse ,
$0<2,1<2$ $0>2,1>2$
.
(CPF3) $gInv(N(i))=$ Inv$(N(1-i)),$ $i=0,1,$ $q\in \mathbb{Z}_{2}\backslash \{1\}$ .
$($ CPF4) $gInv(N(2))=$ Inv$(N(2)),$ $g\in \mathbb{Z}_{2}\backslash \{1\}$ .
(CPF5) $CH_{*}($ Inv$(N(i)),$ $\varphi^{\lambda_{1}})\neq 0,$ $i=0,1$ .





$\lambda$ $[\lambda_{0}, \lambda_{1}]$ 2 , :
$A_{SN}$ $:=\{\lambda\in[\lambda_{0}, \lambda_{1}]|\exists N(0),$ $N(1)(\subset N^{\lambda})$ :
$\varphi^{\lambda}$ ,(CSN2) }
$\Lambda_{PF}$ $;=\{\lambda\in[\lambda_{0}, \lambda_{1}]|\exists N(0),$ $N(1),$ $N(2)(\subset N^{\lambda})$ :
$\varphi^{\lambda}$ , $($CPF2$)-($CPF5 $)$ $\}$
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,
$\lambda_{SN}$ $:=$ $infA_{SN},$ $\lambda_{PF}$ $:= \inf\Lambda_{PF}$
. , Morse robustness , ASN, A$PF$ $[\lambda_{0}, \lambda_{1}]$ .
$C$ , .
33 ( ) $N\subset Xx$ A $[\lambda_{0},$ $\lambda_{1}]$ C- , .
(1) $\lambda_{SN}\in A_{SN}$ .
(2) $\lambda\in[\lambda_{0}, \lambda_{SN}]$ , Inv $(N^{\lambda})$ Morse $\{M(p)\}_{p\in P}$ ,




. , $N(i)(M(i)=$ Inv$(N(i))),$ $i=0,1$ Inv $(N^{\lambda}),$ $\lambda\in(\lambda_{SN}, \lambda_{SN}+\mu)$
, (CSN2) . , :. $M(0)^{\lambda_{SN}}\cap M(1)^{\lambda_{SN}}\neq\emptyset$ .. $M(0)^{\lambda_{SN}}\cap M(1)^{\lambda_{SN}}=\emptyset$ , $\tilde{M}$ , $M(i)^{\lambda_{SN}}\cap\tilde{M}\neq\emptyset,$ $i=0,1$
.
34. ( ) $N\subset Xx$ A $[\lambda_{0},$ $\lambda_{1}]$ C- , .
(1) $\lambda_{PF}\in\Lambda_{PF}$ .
(2) $\lambda\in[\lambda_{0}, \lambda_{PF}]$ , Inv $(N^{\lambda})$ Morse {Inv$(N(0))$ , Inv$(N(1))$ , Inv$(N(2))$ } ,
(CPF2)-(CPF4) ,




. , $N(i)(M(i)=$ Inv$(N(i))),$ $i=0,1$ Inv $(N^{\lambda}),$ $\lambda\in(\lambda_{PF},$ $\lambda_{PF}+\mu)$
, (CPF2)-(CPF5) . , :. $\bigcap_{i=0,1,2}M(i)^{\lambda pp}\neq\emptyset$ .. $M(0)^{\lambda_{PF}}\cap M(1)^{\lambda pp}\neq\emptyset$ $M(i)^{\lambda_{PF}}\cap M(2)^{\lambda_{PF}}=\emptyset,$ $i=0,1$ .. $M(0)^{\lambda_{PF}}\cap M(1)^{\lambda pp}=\emptyset$ $M(i)^{\lambda pp}\cap M(2)^{\lambda_{PF}}\neq\emptyset,$ $i=0,1$ .
$o$ $M(i)^{\lambda_{PF}},$ $i=0,1,2$ , $\tilde{M}$ ,
.
-
$\tilde{M}$ $g\tilde{M}$ $M(0)^{\lambda pp},$ $M(1)^{\lambda_{PF}}$ .
$-$
$\tilde{M}$ $M(0)^{\lambda_{PF}},$ $M(2)^{\lambda_{PF}}$ , $g$ $M(1)^{\lambda_{PF}},$ $M(2)^{\lambda_{PF}}$ .
33 . 34 . (1) , Morse
robustness .
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(2) . $\lambda\in[\lambda_{0}, \lambda_{SN}]$ . Conley $0$ Morse ,
, Inv $(N^{\lambda})$ Morse , (CSN2) . , $\lambda\in\Lambda_{SN}$ .
robustness , $\lambda$ , (CSN2) .
$\lambda_{SN}$ .
(3) $M(0)^{\lambda_{SN}}\cap M(1)^{\lambda_{SN}}=\emptyset$ . $A$ :
$A:=$ { $x\in$ Inv $(N^{\lambda_{SN}})|$ $\epsilon$ $>0$ , $M_{0}^{\lambda_{SN}}$ $x$ $\epsilon$-chain . }
.
35. $A$ $U$ , Inv $(N^{\lambda_{SN}})$ $\tilde{A}$ , $A\subset\tilde{A}\subset U$
.
, robustness , C$H_{*}(\tilde{A}, \varphi^{\lambda_{SN}})\neq 0$ . $\tilde{A}$
Inv $(N^{\lambda_{S1\overline{\backslash }}})$ dual , , Conley . , (CSN2)
. robustness , $\lambda_{SN}$ (CSN2) . $\lambda_{SN}$
.
36. $\lambda_{*}$ $(=\lambda_{SN}$ $\lambda_{PF})$
. , $(\lambda_{*}, \lambda_{1}]$ (
) .
. , $C$ , $\lambda_{0},$ $\lambda_{1}$
Conley . , $\lambda=\lambda_{*}$
2 , $[\lambda_{0}, \lambda_{*})$ Conley (





$I=[0, l](\ell=2\pi/L, L>0)$ Swift-Hohenberg
$u_{t}=E(\nu, u)=\{\nu-(1+\Delta)^{2}\}u-u^{3},$ $u(\cdot, t)\in L^{2}(I),$ $\nu>0$ (2)
,
$u(x, t)=u(x+\ell, t),$ $u(-x, t)=u(x, t)$ ,
, . , $E$ : $(0, \infty)xL^{2}(I)arrow L^{2}(I)$ ,
$\Delta=\partial^{2}/\partial x^{2}$ .
Swift-Hohenberg Fourier , ( ) :
$a$





$t)= \sum_{kC- \mathbb{Z}}a_{k}(t)\cos(kLx)$ with $a_{k}=a_{-k})$ .






$k=0,1,$ . . . $m-1$
( AUTO ).
2. $\lambda_{1}$ , $($ 3 $)$ .
(CPF3,4) .
3. Conley , (CPF5,6) .
4. 3 index pair , index pair $J$
, (CPF2) . Conley .
5. $\lambda_{0}$ , $J$ 1 , Conley
, (CPFI) .
6. $J$ $[\lambda_{0}, \lambda_{1}]$ , $J$
.
Swift-Hohenberg .
$\nu$ , $\Vert u\Vert_{2},$ $L=0.65$
$\nu=0.476$ , $\nu=0.622$ 2 .
1. 4. , .
41. $L=0.65,$ $\nu=0.477,$ $m=10$ . , 1 $J$ 3
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1 $J$
$u_{0},$ $u_{1},$ $u_{2}$ , Conley :
$CH_{n}(u_{i}, \varphi^{0.477})=\{\begin{array}{l}\mathbb{Z} n=0i=0,1,0 n\neq 0’\end{array}$
$CH_{n}(u_{2}, \varphi^{0.477})=\{\begin{array}{l}\mathbb{Z} n=10 n\neq 1^{\cdot}\end{array}$
$J$ Conley :
$CH_{n}(J, \varphi^{0.477})=\{\begin{array}{l}\mathbb{Z} n=10 n\neq 1^{\cdot}\end{array}$
, $\{u_{0}\},$ $\{u_{1}\},$ $\{u_{2}\}$ $u_{0}<u_{2},$ $u_{1}<u_{2}$ Inv $(J)$ Morse .
5. . ,
42. $L=0.65,$ $\nu=0.476$ . , $I$ 1 . $J$
Conley :
$CH.(J, \varphi^{0476})=\{\begin{array}{l}\mathbb{Z} n=10 n\neq 1^{\cdot}\end{array}$
6. . , .
43. $[$0.476, 0.477$]$ $\cross J$ C- .
, C-






. , , Sarah Day,
Marcio Gameiro, Jean-Philippe Lessard, Konstantin Mischaikow ([2], [3])
Marcio Gameiro , 2 (
) ([1] , 2
. 2008 6 , [1] 2
). Conley , Zgliczynski, Mischaikow [5]
,
, Coiiley . :
1 . $W(r):= \prod_{k=0}^{m-1}[-r, r]x\prod_{k\geq m}[-\frac{A}{k*}, \frac{A}{k^{\delta}}]$ .
5.1. $\nu=0.6225,$ $L=0.65,$ $m=10$ . , $\overline{u}_{0}=(u_{0},0,0,0, \ldots),$ $u_{0}\in \mathbb{R}^{10}$ 2
, $r=9.171948787\cross 10^{-7},$ $A_{\partial}=1.0x10^{-4},$ $s=4$ . , $\overline{u}_{0}+W(r)$ 1
, Conley ,
$CH_{n}(\overline{u}_{0}, \varphi^{0.6225})=\{\begin{array}{l}\mathbb{Z} n=00 n\neq 0\end{array}$
.
, $\overline{u}_{i}=(u_{i}, 0,0,0, \ldots),$ $u_{i}\in \mathbb{R}^{10},$ $i=1,2$ , 3 , $r=4.8240334x10^{-9},$ $A_{\epsilon}=$
1.0 $x10^{-4},$ $s=4$ . , $\overline{u}_{i}+W(r)$ 1 , Conley
,
$CH_{n}(\overline{u}_{0}, \varphi^{0.6225})=\{\begin{array}{l}\mathbb{Z} n=10 n\neq 1\end{array}$
178
3 2
4 1 ( )
.
, $\nu=0.6216,$ $m=30,\overline{u}=(u, 0,0,0, \ldots),$ $u\in \mathbb{R}^{30}$ 4 , $r=7.5359420\cross 10^{-9}$ ,
$A_{\epsilon}=1.0\cross 10^{-2},$ $s=4$ . y $\overline{u}_{0}+W(r)$ 1 , Conley
,
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